In this paper, a method to construct an analytic-numerical solution for homogeneous parabolic coupled systems with homogeneous boundary conditions of the type t xx u Au = , A B A B is non-singular, is proposed.
Introduction
Coupled partial differential systems with coupled boundary-value conditions are frequent in different areas of science and technology, as in scattering problems in Quantum Mechanics [1] - [3] , in Chemical Physics [4] - [6] , coupled diffusion problems [7] - [9] , modelling of coupled thermoelastoplastic response of clays subjected to 
and also that the matrix pencil 
Condition (7) is well known in the literature of singular systems of differential equations, see [17] , and involves the existence of some 0 ρ ∈  so that matrix 1 Using condition (7) we can introduce the following matrices 1 A  and 1 B  defined by ( ) ( ) , where matrix I denotes, as usual, the identity matrix. Under hypothesis (6) , is it easy to show that matrix ( ) ρ − +  is regular (see [18] for details) and we can introduce matrices 2 A  and 2 B  defined by ( ) Under the above assumptions, the homogeneous problem (1)-(4) was solved in [15] [16] in two different cases:
(a) If we consider the following hypotheses: 
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with the additional condition:
under the additional condition: 
then we can construct an exact series solution ( ) , u x t of homogeneous problem (1)-(4). This construction was made in Ref. [16] .
Observe that under the different hypotheses (a) and (b), the exact solution of problem (1)- (1) is given by the series
where, under hypothesis (a), the value of α is given by ( ) 
with an additional solution
and under hypothesis (b), the value of α is given by 
Under both hypotheses (a) and (b), the value of
and ( (23)- (25) (24) , using Parseval's identity for scalar Sturm-Liouville problems, see [24] and ( [11] , p. 223), one gets that
Thus, we can take a positive constant 0 M > , defined by ( )
Moreover, by (23), we have
we have that
On the other hand, we know from (27) that 
where
Observe that for a fixed 0 m ≥ the numerical series A t n n n n n n n a n a n
Taking into account that ( )
and by (34) there is a positive integer 0 n so that
Using (29), (31), (32) 
Taking into account that 
We define the vector valued function ( )
Using (38) one gets that 
with ( ) 0 C defined by (25) . Note that 
It is easy to see that
and
Replacing in (47) and taking norms, one gets 
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We define ( )
by applying the Cauchy-Schwarz inequality for integrals and (28), one gets: 
Moreover, working component by component:
Applying the Cauchy-Schwarz inequality for integrals again:
By (55) and taking into account (57) and (58): 
Note that from the definition of ( )
then, replacing in (60) one gets
then, if we define
from (54) we have that
and from (62) and (53):
Using the 2-norm properties, from (66) we have
By other hand, we can write 
Replacing in (51) we obtain 
We define the approximation 
and suppose we make the approximation accurate enough satisfying condition
Thus, if  satisfies (77) it follows that
and from (42), (72) and (78): (1)- (4), see Ref. [15] . Let α ,
u x t x t n u x t u x t n u x t n u x t n u x t n x t n u x t u x t n u x t n u x t n u x t n x t
M , β and L be the constant defined by (17) , (26), (28), (30) (26), (28), (30) and (68) respectively.
3: Compute constants
4: Determine the first positive integer 0 n which satisfies (43).
5: Determine the first positive integer 1 n which satisfies (40).
6: Determine approaches  n λ of the 1 n -first roots of Equation (18) 
Also, the vectorial valued function ( ) f x will be defined as
This is precisely the example 1 of Ref. [15] whose exact solution is given by: 
We will follow algorithm 1 step by step: 1. Hypothesis (a) holds with 4 m = . Note that although 1 A is singular, taking 0 1 ρ = ∈  , the matrix pencil
is regular. Therefore, we take 0 1 ρ = .
2. Performing calculations similar to those made in Ref. [15] , one gets that 1 
Conclusion
In this paper, a method to construct an analytic-numerical solution for homogeneous parabolic coupled systems with homogeneous boundary conditions of the type (1)-(4) has been presented. An algorithm with an illustrative example is given.
